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The  Uiiite'd  StatoE   is  the  v:orld's   largest   con: 


;r  of  fats   cvsl  oils,    and 


is   also  one   of  the   largest  producers   of  these   corunodities,      Ilovfcvor, 
despite  the   lar.~,e   production  of  fats   riid  oils,   the  United  States  must 
an:raally  inport   approxinatcly  2,000  jnillion  pounds   of  oil  v;hic:i,    for 
various   reasons,    cai-mot   bo   produced  doncstically.     All  but   a  fovr  of 
tiies^   iiiported  oils,    or  tlie   corresponding   oil-bearing  natcrio.ls,    arc 
oith.. r  produced,    or  are  capable   of  being   produced  in  tlio   iruiericas. 

Fats   end  oils  mccj  be  classified  in  four  groups   depending   on  their  node 
of  utilization,      Th.ese  groups   consist   of  the   edible   oils,    soap  oils, 
drjring  oils,    c^nd  niscellanoous   specialty  oils,      Tho   iraportcnco   of   fats 
a-id  oils   in  the  domestic  economy,    as  T.%;il  as  the  extent   of  the   de- 
pendence  of  the  United  States   on  i:iiipcrts,  ma;/  best   bo   illv\strat^d  by 
a  fevT  selected  statistics  for  the    lasb  year  prior  to  the   disiTiption 
of  noRaal  trade   resulting  frora  the   entiy  of  the  United  States   in 
■Jorld  '.'ar  II,      In  1941,      consumption  of  fats   and  oils   reached  an  all- 


time   peri: 


■Irtly  les 


thcai  11,00 


0  nillion  pcunds 


Of  the   10,042  nillJfc>n  poiuids   of  fats    and  oils   consui-.;ed  in  the  United 
States   in  1941,  r.icre  than  half  represented  fac'cory  consva-aption,    i.e., 
xroro  processed  into  products   such  ar:   shortening,      soap,    paints, 
va.rnishes,    S3.':rchetic   resins,   etc,    prior  to  ccnsunption.      Inports 
of  fats,    oils,    and  oil  ocp.i.ivalent   of   oilseeds  ho.s   varii-d  in   recent 
years  from  1,500  to  2,500  million  poi^nds,    or  about   cn^-fifth  to 
cne-quarter  of  tho   total   consuiapti on  of  these   products. 


liany  of  the   inported  oils   and  oilse-ds,    including   coconut   oil   TJid 

,    ond  rape  seed  cair.e   prin- 


copra,    palia  oil   rxA  kernels,    tung,    perill 


cipall;-  fron  the   Far  East   end  at   present   are  generally  unavailable 
ov/lng  to   occupation  by  the    enoLi3'-  of  the   countri-;s   of   origin,    or 
to   dislocation   rnd  lacl:  of  shipping  facilities.      Other  cils   and 
oilseeds   incluvlng   flaxseed,    castor  sood,      citicica  oils,   babassii 
kernels,    end  caraauba  wrjc  are  normally  r-iportod  I'.iCstly  frora  South 
A;ierica  in  considero.blo   voliijae.      In  addition  to  those   products   a 
nuraber  of  other  oil-bearing  nut;3   or  kernels   of  South  /ciericcu^ 
origin,    including  tucujn,     nurvj-auru,    coh\:ne   and  ouricury  arc   inported 
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in  snail  quan-oitics.      Tho   last  ncnticncd  group,    consisting   of  oil 
pala  nuts,    arc   at   prosont  urgently  needed  to   replace   copra  viid  coco- 
nut  oil  fon'aorly  imported  fror.i  tho  Far  Dast, 

Data  rdth  rcfercnco  to  iriiporos  of  oils,  oilscods,  and  oilsood  calco 
originating  in  Latin  ;^ncrica  as  reported  in  Fats  and  Oils  Trade  of 
the  United  States    (1)   arc   given  in  Tabic   1, 

Edible   Oils 

iTorrir.113^  the  United  States   produces   an  excess   of  odiblc    oils,    end 
e::ports  fro;^  2  50  to  500  million  pounds.     Although  practically  every 
Gdible   fat   or  oil   of   doncstic   origin  is   included  in  these  exports, 
the   principal   itci.i  of  this   gror.p  is    lard,  i7hich  r.ia'-  accoiuit   for 
as  Kuch  as  lialf  or  norc   of  the  total  exports, 

"lojay  factors   have  tended  to  increase  tho  denand  for  ediblo   oils   in 
the   prcscrrt  cuergcncy,   but  to   soinc   extent   incroacod  production 
fostered  and  cnco\-.raged  hy  the  United  States   Departnent   of  Ac;riculturo 
vrill   tend  to  offset  thic   dc:aand  by  a  corrospondin^;l;!'■  increased  supply. 
Therefore,   unless  the   United  Gtatos   is   called  upon  to  furnish  unduly 
large  qucj:ititios   of  these   oils  to  less   favorably  situated  cou.ntries 
conposing  the  United  j'ations,    ijnporcs   of   edible   fats   oivl  oils  nay 
not  be  nuc>.  greater  than  nornal.      If  increased  quaiitities  need  to 
be   imported,    it   is    probable   that  thoy  vdll  cor.sist   principally  of 
cottonseed  oil   and  tallovr,     Brazil   and  Argentina,    respectively, 
v/ou.ld  probably  be   in  the   best  position  to  supply  these  products. 
Certain  palr.i  koriol   oils  flight  be   included  b-at  they  are  more 
urgently  needed  for   other  purposes. 

Soap  Oils 

Approxivaately  2,000  million  pounds   of  fats   and  oils    arc   annually 
consvjTicd  in  the  United  St:\tes   in  the  production  of  soaps    rnd   re- 
lated products.      Ordinarily  abovit  65  to   70  percent   of  this   con- 
svjinption  is   represented  by  anijnal   fats,    fish  and  marine  oils,   and 
smaller  porccntages  by  stearin-typo   vegetable   oils,    such  as   soybean, 
corn,    cottonseed,      nnd  peo^iut,    practicall;"-  all   of  -.v-hich  arc   of 
domestic   origin*. 

However,   tho   production  of   certain  t^'pes   of  soo.p  products,    including 
free -lathe  ring   soaps,    especially'-  for  use   in  hard  water,    ojid  for 
laundering   fine   fabrics    (silk,    royons,   nylon,   vroolens,    etc,), 
toilet   soaps,    shaving   soaps,    rjid  terccilc  processing  soaps   require 
t!ic  use   of  certain  oils   produced  outside   of  the  Continental  United 
States,     Coconut   oil  is  the   principo.1   a:id  best  laioivn  represe;:tative 
of  this   group  of  oils.      The   value    of  this   oil  to  the   soap-maI:cr 
is   dependent   on  its   chemical  composition.     Coconut   oil   and  a  fcviT 
other  oils    including  babassu  and  palm-kernel   contain  approximately 
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50  percent   of  lauric   acid,    and  lens  than  20  percent   of  fatty  acids 
having  a  chain  length  greater  than  that   occurring   in  pali.iitic   acid,    (2) 
The   presence   of   lanric  and  siinilar  acids   in  coconut  and   rslr^bod  oils 
is   responsible   for  the    froe -lathe ring  property  of  soaps  iVxade  from 
these   oils.      {2ce   Table   2), 

The   qu.a:ititics   of  cccon'at-typG    oils  'ased  for  edible   purposes   in  the 
Vnited  States  has  been  steadily  decreasing   in  rocent  years   end  v.lll 
probably  disappear  altogether  during  the  r/-ar.     Ilov/ever,   this   loss 
iTill  not  be  greatly  felt   since  equally  a-erviceable   products    can  be 
produced  03'  the  h-/dro,'-,c nation   of  donestic   oils.      The    sac.ie    statemGnt 
does  not   hold  rdth  respect  to  the   qumitities   of  oils  norr.;ally  used 
in  the   production  of  soaps   tuid  soap  products. 

.-rior  to  the  begin:iing  of  hostilities   in  the   Pacific,    coconut   and 
paliri-kcmel   oils  vrcrc   inpoi-tcd  primarily  froivi  the   Philippines  and 
the  Dutch  "ast   Indies.     i'n.\s.ll  quantities   of  those   oils  rroro  obtained 
fron  3out::  and  Central  Mcrica  and  '..'est  .\frica.      In  recent  years, 
the  use   of  Far  llastorn  palm-hcrncl   oil  for  soa.pr.ialcing   purposes  has 
been  decreasing,      and  the  use   of  Brazilian  babassu  oil   for  the   sane 
pu.rposc  has  been  incro8.sing» 

In  order  to  vn.dorstcuad  the  nature   of  the  problcns   involved  in  de- 
veloping these    resources,   the   past  and  present   stattis    of  sono    of 
the  r.iorc   pro-rising   of  those   oils  vri.  11  be   rovierrcd, 

Babassu  Oil:      Brazil   aboui"ids   in  a  cpocics   of  palra  Imoi";!!  botaiiically 
as'  Or::ign;'a  barbosiona  ;jurrct   2/,    crA  locally  as  babacu  or  babassxi 
•in  English.      Ihc   actual  extent   of  the   distribution  of  this   palm, 
the  niir.iber  of  trees,      ciad  the   potential  yield  of  oil   arc  iinlcnov.'n , 

The  tree  grov/s  i/ild  in  the  States  of  Ilarsmhao,  /ur.azonas,  Lahia, 
Para,  Fiauhy,  Coara,  Ilrtto  ^rrosso  and  Go^^az,  The  sarao  cr  closely 
related  species  are  reported  in  IIc::ico,  Creditable  reports  place 
the  number  of  babassu  pains  in  the  Stc.tc  of  Piauhy  as  400  nillion 
and  in  the  State  of  Ilaranhao  ac  200  nillion,  IJost  of  the  exports 
originate   in  the   lattor  State, 

iiuch  of  the   coiuitrj'  vrhich  abounds   in  babassu  pains   is    sparsely  settled 
and  inpenetrablc   since  neither  high^vays  nor  railroads  traverse  the 
tropical   forests.      Collection  of  the  nut   is,   therefore,    practicable 
only  in  areas   o.djacont  to   river  transportation.     iVfter  the  nuts   are 
gathered,   there   ronains  tl?,c   problen  of  cracking  the:n  and   separating 
the  Icerncls   in  a  condition  s^-itablc   for  t rxis  00 rtati on. 


2/     The  nor.;enclature   u.sed  in  reference  to  oil   pains   and  other  tropi- 
cal plants   is   tha.t  currently  follov/cd  by  the  U.  S.   Department   of 
,    Agriculture  and  vrcx  kindly  furnished  by  the  Division  of  Plant 
Exploration  and  Intro  duct  io:-..    Bureau  of  Plant    Industn.-- 
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Tho  hornels   are  creased  in  a  vcri.'  hard  norc   or  less   elon-^atcd  or 
elliptical   sholl.      The   nuts    arc   cracked  by  hcjid  labor   in  a  very 
primitive   fashion  and  the  work  is   oxtromoly   arduous.      Tb.o  kernels 
are  usually  separated  from  the   cracked  nuts  by  v/onon  and  children. 
Ropor^;s   rclati-'.n:!  to  the   avorar;o   daily  production  varj'   fror.i  10  to  45 
poujids   of  kernels   per  iTorkort     "lany  attonpts  ho.ve  been  nade   to  de- 
velop ojid  introduce  raachinos   to  pcrfor;-.!  this    cracking  operation,    and 
although  several  nachinos  ha'TO  been  naiii-f actured  and  plo.ccd  on  the 
laarkot,   thoy  have  not  been  used  to  any  appreciable   c:ctent» 

According  to  the   report   of  the   U.   S.    Tariff  Corunissicn,    (3),    ''several 
unsuccessful  attempts   at   lar^o   scale   exploitation  of  the  ba.bacsvi 
forests  have  been  made  by  foreign  firms.      The   failure   of  these   at- 
tenpts   is   attributed  to  the   difficulties   of  gathering  end  trc^is- 
porbing  the  ntvbs,    and  particularly  to  the   maavai lability  of  a 
satisfactor;'  nachine   for  cra.cking  their  hard  thick  shell,''      Recently 
a  lo.rge  horth  .feerican  firu  of  food  processors  has,   \/ith   financial 
assistnice   fron  Brazil,   vindcrcrhon  the   lar^e  scale   development   of 
the  bab-Assu  oil   industry;'. 

Early  this  year  a  coi-r-iission  of  vegetable    oil   experts,      representing 
various   agencies   of  the  United  States   Govemr.iont   rjid  indastr;,'-, 
visited  Brazil  at  the   latter  couiitrj.'''s   invitation  to  obtain  first- 
haiad  inf ornati on  concerning  the   problems   rcq\urir!.g  solution,    and 
to  offer  suggestions  as   to  the  best  mctliod  of  furthering  the   develop- 
ment  of  the  babassu  and  other  vcgctaV;le    oil   resources,    (4)» 

Tucujn  end  liurxunuru   Oils:     Several   species   of  Astrocai-aim  pains,    in- 
cluding AstrocaP.ai:-.-'-  tucvx\a  ■,!arb»,    foimd  in  Central   vr±d  South  .'ancrica, 
including  Brazil,    the   Cuianas,    and  Venezuela,    produce  nuts   laiovm. 
under  a  variety   of  locol  najues  but   are  generally'"  laaovm  to  the  trade 
as  tuc\An.      The   oil   of  the   kernels   is   sinilo.r  to  babassu  ond  coconut 
oils   cud  ceil  r^jplacG  these   oils   in  the   soap  kettle   oj?.d  in  edible 
products.      The   kernels  usually  yield  o.bcut  44  percent   oil  vuider 
ordi-.:ar3"  processing    conditions. 

Another  species   of  Astrocar;y"un  po.ln,    Astro car^-um  muriAmuru  Tart., 
v/hich  is   found  principally  in  Brazil,    produces  nuts   containing   a 
lauric   acid-type    oil  similar  to   coconut   rnd  babassu  oils.      The 
yield  of  oil   from  the  ker?iels   is   abov.t  36   percent.      Small  quraiti- 
tics   of  both  tucum  and  murujuunA  kernels  r/cre  probably  exported  from 
Brazil  to  the  United  States  from  time  to  time  prior  to  1956,  b\.rt 
in  that  3"oar,    iraporta-tion  of  those  kernels   in  volujne  bcgaii  and  has 
continued  since  then,     Recent   statistics   ccveriiig   iiaports  of  these 
kernels   arc   given  in  Toblc   3, 

The   o.verr.go   cjanual   imports    duriiig  the    5-year  period,    1937-41,   v/ere 
8  million  pounds   of  tuctXi  kernels   pjid  5  million  pounds   of  mun.iir.uru 
kernels.      The   estimated  oil   production,    assi-^ming  ^^ields   of  44  anr". 
36   percent,    reGpoctivcly,    .arc   3,5  end  1,8  million  pounds   Djmually, 
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"■iscollanoous  Laurie   Acicl-T;;/"pc   Oils:      In  addition  to  tho    oils    dis- 
cuss^.d  above,    c.  ner.;bor  cf   other   Ir.uric   acid-typo   oils    abound  in  various 
parts   of  tropical  /la-.iorica  countries,    among  i/hich  may  be  racntior.cd 
cohvno,    coroao,   uacojiilla,    coyol,    coquita,    and  ouricurj".     Snail 
quajititics   of  nuts,   kor3acls,    or  oils   of  thcso  paLns   have  boon,    or 
are  being,    inporbed  into  the  Ifnitcd  Stc^tos   ovvb   ri.ata  on  the   cxa.ct    rariounts 
of  oa.ch  aro  not  laiovrn  since  thoy  a.rc  not  sc;paratcl3''   reported  bv.t   are 
grori.pcd.  luidor  :.'.iscGllancoi.is   oil   or  oilseed  inports, 

Cohuiic   oil  is   obtained  from  the  kernel  of  the   sood  or  nut  of  the 
cohujiG   pain,    Orbignya  cohui^e    (2Iart.)  Stciidl,,  v/hioh- is    found  in  the 
tropical   lovfl:--r-d'3""in  the  Yncc^tcn  loninsuxa^in  Ilcxico,    Britir.h  and 
Spmis'n  Honduras,    Guatcnala  crA  certain  other  rcr;ions,     Sr.iall  quanti- 
ties  of  this   oil   aro  produced  locally  in  those   countries.      At  the 
present  ti:\e,    cohune  nr.ts   aro  being  inportcd  principally  fron  IIondurq.s. 
Tho  wh-ole  nuts,    ojid  alco  hcrnolc,    arc   shipped  by  boat  to  Ilobile, 
Alabcjaa,   v/l-:cre   for  tho   past   several  years  thoy  iiavo  boon  regularly 
crusliCd  for  oil.     Recording  to  rcccrt   infonAa.tion,    co?.iection  facili- 
ties  are  being  cxpaiadod  oiid  p.achinos   are  being   installed  at   points   of 
collection  in  Honduras   cxic.  olfje-.Tiu:rc  to   cracr:  the  nuts   and  separate 
the  hcrnels • 

Tho   coyol   pain,   Acrcconia  ne::i,cca'!.a  Karov,    e;c  ;"ar'c.,    is   found  in  racaiy 
Central  /nerica^i  areas,    inclucUng  ITicaragua,    Co.vta  Hica,    GuatcnalcL, 
and  Panana,      The   nubs   are   c:rbrcucly  hard  cjid  difficult  to  crack, 
■.7hich  anuca.rs  to  be  tho   iDrincipal   rcasoi\  that  they  have  not  been 
found  in  comniorce  to  crj.y  oxbont.      TIx;  kernels   contain  4-8  to   50  per- 
cent  of  oil. 

Gorozc    (llrjTiarron)   oil   is    obtained  fron  tho   kernels   of  tho    palm, 
rozo   oleifora   (hDII.)   Baile^r,   r.'-hich  i-s    foumd  in  Central  /'jnerioa. 
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especially  in  Vcnezuola.     !Iacaj?.iila  oil   is    obtained  fron  the 
kernels   of  the   palm,    Gui lie Ina  g as ipao s    (MBE.)   Bailey,   "..hi oh  is 
found  in  the   sane   general   araa  a.s.  corozo,      i3oth  of  those   pa?.ns   arc 
being  exploited  at  tha.  present   tine   as   o.  source   of  lauric   acid-type 
oils,     A  satisfactory  cracking  nachine  ha.s  boon   developed  for  these 
nuts,      o.dcquato  fin"j.ices   arc   available,    oiid  v/ith  proper  organization 
of  labor,     trrjnsport,    and  gcvorrincnt   cooperation,    tho   ind'.str/  shoulc 
be    successful, 

Ouricur3-  oil   ic   produced  fron  tho  karncls   of  the   pain,    Syqign,'.s 
coronata   (llart.)  Becc,,  which  is   fovn.d  in  Brazil   and  Cent r al  Ai ic r i c a , 
T'ccont   figures   arc  net   available,   but   in  1538  Brazil   exported 
3,548  tons   of  these  kernels   for  the  production  of   oil,    of  which 
3,398  tons  vrent  to  thjo  United  States, 

The   coconut  oil   pain,    Cocor:  mxcifcra,    gror/s   along  tho   coastal   areas 
of  practically  ev^.r;*'-  couniTiy,      It  iias  been  esti-.iated  that  South 
i'-raerica  possesses  noro  th:?ji   500,000   acres   of  coconut   palnr.   rr-d 
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the  Tfest   Indies   at   least   110,000  acres.     Considers-ble  quantities   of 
fresh  coconuts   end  dried  coconut  raeats   or  copra  have  been  inpbrted 
into  the  United  States  fron  the  Cariobee^  region,    primarily  for 
edible   purposes.     Practically  all   of  tho    iupoi-ts   of  ccpra  for  oil 
have   cone   from  the   Far  East,    principally  the   Philippines.- 

Several   factors   are,    in  various   de^^rees,    responsible  for  lack   of 
appreciable  copra  i-iiports   from  tropical  Merica  for  cn;.3hing  pur- 
poses.    0-ne    of  then  is  the   fact  that   tho   fire-cured  copra  from  the 
Caribbean  re>-;ion  is   inferior  to  the   sun-dried  copra  of  the 
Philippines   for  the   production  of  oil,     .'nother  reason  is  the   fact 
that   a  processing   ta:r.  of  5  cents   a  pound  is   levied  on  all  copra 
which  does  not   oririnato   in  the   Philippines.     A  third  reason  is 
the   fact  that  the   copra  industry  has   long  been  established  on  a 
large   scale   in  the   Philippines  rrhere   an  abiuidant   find  relatively 
cheap  supply  of   Ir.bor  has   resulted  in  a  cor.ipetitive   advantage. 
PiOr.oval .  of  the   processing   ta:c  on  copra,    at   least   for  the   duration 
of  the  T/ar,   undoubtedly  vrcuid  lend  encourageriient  to  tho  production 
and  ir.iporfeation  of   copra  from  the   Caribbeaii  ro^;ion,   espacially  since 
the   shipping  problem  is   loss  difficult  by  comparison  v.-ith  tho  more 
distent  Far  Sasteni  area. 

It   is  not   possi'-le  to   discuss   all  of  the  various   species   of  palms 
abounding  in  tropical  ;uaerica  -ahich  represent   souicos   of  lauric 
acid-typo   oils   sr.itablc   for  soap-nalclng   purposes.      Tho  exa:.iples 
cited  arc   sufficient   to  indicate  the  vastness   of  those   supplies. 
r.3inY  of  theso   products   are   already  items   of  coiVuorce  even  though 
tho   volume   is   still   small  v;hcn  coiaparcd  to  the   750  million  pound 
annual  marhot  for   coconut-type   oils  \/hich  exists   in  the  United 
States. 

'.'ith  tho  exception  of  coconut   oil  and  copra,   the   problems  involved 
in  thoir  cori:.i3rcial  devolopment   are   similar  axid  may  be   svuiiiiarized 
as   foll,0'-,7s :      (l)      Tho    palms  that   ±orra.  the   soii.rces   of  those   oils 
are  more   or  less  vridoly  scattered,  most   of  them  in  tropical 
jungles;    (2)  m.achiner;/-  for  cracking  the  nuts  and  separating  the 
kernels   still   requires   dovelopmont,    although  some   half  dozen 
machinor;,'-  m?Jiufci.cturcrs   arc  noiT  engaged  on  tho  problem  of  develop- 
ing suitable  machines,    and   (3)  until   recently,    little  money  and 
teclmolo^,ical  skill  have  been   available.     At  tho   present  time,    a 
ni.'^'.iber  of  firms  V;-ith   adoquo.tc   finraxcos  ai^e   operating   in  Brazil, 
Venezuela,    Pcuador,    Honduras,    and  elsev/'liero,    ox].d.  other  co.nccrns   are 
contemplating  ontjring   this    field. 

On  the   other  hand,    practically  all  of  the  kernels    or  oils,  rath  the 
except ic:i  of  coconut,    arc-  not   subject  to   import   or  e::ci3e   duties 
by  tho  United  States;     the    potential  m.cxkot   is   extrei.X'ly  large;    and 
tho   distan.ces   from  ports   of  export  to  ports   of  import   are  materially 
shorbor  thc.n  those   of  the   Far  Eastern  trade   routes. 


There   is    ever^^   reason  to  believe  that   the  tine    is  nost   op.ort'ano  to 
establish  cji  ^-^ipLericaii  oil  pain  industrj''  en  a  large   aiid  pennauient   scale. 

Drying  Oils 

Third  in  order  of  volujne,    e^re  the   oils   consaued  in  the   drj'-ing   oil   in- 
dustries,     Consurrtption  of  these   oils   in  recent  yea.rs   has   varied  from 
670  million  to   1,053  million  pounds,    annually.      The   principal   oils 
of  this   group  are   linseed,   tung,    firh,    soybeoji,    carter,    oiticica, 
and  peri  11a  in  the    order  na}nod,      (See   Table   4.) 

Those   oils  nay  be    divided  into  t^.TO   sub-groups   consisting   of  the   fast- 
drj/'ing  oils   and  the   ordinary  drying  oils.      The  first   group  consists 
of  tung,      oiticice.,    and  dehydrated  castor  oil;    emd  the   second  group 
of  lir.sced,    perilla,    fish,    and   soybean  oils.     At   present,  the  greatest 
need  in  the  United  States   is    for   oils   of  the   fast-dr^'-ing  group,    cs- 
pecially  as   a  replacencnt   for  tung   oil  T/hich  iTas   formerly  imported 
from  China. 

Tung   oil   is   the  most  valuable  of  the   drying  oil  grcup  because   its 
apeed  of  dr^/ing   and  the  v/ater  resistance   of  its   films   arc    second  to 
none.      In  conjunction  vrlth   rosin  esters   or  syathetic  resins,    it 
m£>J:es  the  ver;..'  highest  grade  variiishcs.      It   is   essential  for  making 
certain  insulating  compounds   for   electrical  generators,    cables,    and 
v/ires-    as   an  important   ingredient   cf  many  types   of  brake    li}.iings, 
gasiccts  for  stcar:i  pipes,    pumps,    and  engines.      It  is    also  used  in  the 
m.anufacturo   of  linoleum  and   oilclotJ- ,    for  r/atcr proofing  raincor.ts,    and 
in  the   production  of  linings   for  metal   containers  used  -in  the  food 
industries.     In  1940,      about  SO  to   95  percent  of  the  factory  con- 
STJsnption  of  tumg   oil  v/as  used  in  the  production  of  varnishes   and 
paints.      In  nom.al   times  the    automobile   indu.str;''  uses   particularlj'' 
large   arfiO ■  -nt  s  • 

'I^jn^  or  China  ^vood  oil   is   obtained  from  t\ing  nuts.      The  tree  is 
indigenous   to  China  vmorc   its   cultivation  has,   un.til   recently,  been 
haphazard.      For  the  m.ost   pare,    oil   expression  is   carried  out  by 
primiitivc  metiiods   and  the   cost   of   production  is   corrospondinglj'" 

lOlY, 

Before  the  Chine se-Japariose  hostilities  began,   most   of  China's  tung 
oil   foujid  its  way  to  Shanghai   and  Hongkong   for  export.     As  condi- 
tions  in  the   Orient  made   it   increasingly  difficult  to  obtain,   the 
price   of  tung  -oil  has   risen  from  a  low  of  about   5  cents   per  pound 
f.c.b,   ilcvr  York,    in  1932-3,   tc   approxim-ately  36   cents,    at  the   present 
tim.o ,      Tlie   chortage  has  become   progressively  more   acute   and  intense 
efforts  have  been   devoted  to  the   devolop.icnt   of  substitutes.     Produc- 
tion of  replacements  has  been  retarded,  to  some   extent,   b'^'"  the 
probability  that  post-T/ar  conditions  r/ill   cause  turig   oil   prices  to 
dirop  to  10  or  12   cents   per  pound.     At   present,   hoi.'over,    practically 
no   shipments   are  being  m.ade,    and  it   is  unlikely  that  there  vail  bo 
rjiy  appro cinblc  riovcnont   of  tliis   oil   for  the  duration  of  the  war. 
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Incroasin.-^  difficultios   in  obtaining  L-upplios   of  timg  oil  fron  China 
have   stimulated  other   countries  to  rrov,''  tuiag  trees.      The  nost   exten- 
sive  of  those   plantin^G   comprisG   about   75,000  acres   in  the  United 
States,     Brazil  has   some   fairlj/"  extensive  cxpcriraental   plantings, 
and  smaller  acrca5;oG   arc   in  cultivation   in  /jrgoiitina,    Paraguay,    Peru, 
and  J'exico,      It   is    reported  that   tho  nwabcr  of  tu.ag  trees   in  the 
State   of  Sao  Paulo  now  oxcocds   700,000,      The   production  of  tung  nuts 
cjnountcd  to  350  tons   in  1935,   tho   lat-.,st  year  for  v/hich  figures   arc 
available,   but   it   is  believed  that  the   1942  yield  vdll  be  mrny  times 
that   figure,     A  riodern  plrXit  for  the   cjrbraction  of  oil   is  being 
erected   (G),     Argentine  tung  oil   production  in  1959   and  1940  v/-as 
;?19  and  270  thouscnd  pounds,,  respectively,     IIOTwver,    in  spite   of 
these   plantings,   the   roq'...iro;.icnts   for  tuiig  oil   during  the   present 
cncrgency  v/ill  have  to  bo  net   alxaost   entirely''  v/ith  oiticica  and 
castor  oils, 

Oiticica  Oil:      In  general,    oiticica  oil   is  used  as   a  rcplacor.i.ent   for 
tung   oil,    ,?jid  its   denand  is,   therefore,    closely  rolvatcd  to   that   of 
tujig  oj.l«      In  vaniiGhcs,    it   lacks  tho   durability  of  tujig  oil   one.  it 
is   soncvyhat  harder  to  hr.ndlc   during  formulation  and  cooking,   Sinco 
all  availo.blo   oiticica  oil  v/ill  be  used  as  a  roplaccnent  for  tuAg 
oil,    the   dcraand  sJiould  be   considered  as  being  the   sane   as   for  tmig 
oil,        or  approximately  150  nillio}i  pounds   annually  for  the   duration 
of  hostilities, 

Oiticica  oil   is   obtained  fron  the  nut   of  the   oiticica  tree,   Licania 
rigida  Bcnth,,   ^vhich  grov/s   along  ricl'i  alluvial   rivjr  bonlcs   in  the" 
S't'tos   of  Ptio.  Grande   do  Jlorbo   and  Ccara  in  Brazil,      Tho  States   of 
llaranhao  and  FarrJiyba  have   smaller  nvxibors   of  trees.      The  kernel   con- 
tains  50  to   70  percent   oil.      The  trees  vviiich  are  uncultivated,   bloom 
from  Jnly  to   October,    principally  in  Sepoombor,    and  tho  seeds   ripen 
about   four  months   later.      The   seeds   arc  gathered  by  hrjQd  and  arc 
sent  to  collection  depots,  whence  thoy  arc  transportod  to  the   ox- 
traction  mills , 

The   oiticica  oil   iidustr^'-  ivar>   scarc.jly  Iniovai  outside   of  Brazil   prior 
to   1G35,     For  a  nujmter  of  years  thereafter,   greo.t   cecrcc3'"  surrounded 
the   origin  of  oiticica  oil,    ojid  the  Brazilirxi  government  has  tdccn 
elaborate   precautions  to  protect  the  industry.     Although  some 
oiticica  nuts  vfere   exported  prior  to   1937,    heav;.'-  ponalti. s   are  novr 
provided  for   shipping  the  seed  out  of  Brazil,      There   are   similar 
laws   against   damaging  or  felling  oiticica  trees.     Systematic  harvest- 
ing  and  distribution  met Jiods  have  been  introduced,    and  modern  extrac- 
tion mills  have   been  built,      (Sec   Tabic    5). 

Because   of  the   lack  of  accurate   information   relative   to  the    aize   of 
the   oiticica  industry  raid  the  member  of  trees   in  production,    it  is 
difficult  to   predict  the  extent  to  Y/hich  the  United  States   ccn  de- 
pend on  this   oil   in  the   present  emergency.      It   is   estimated  that 
there    are   a  million  trees   in  Ceara  alone.      If  it   is   assumed  that 
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each  tree   an::ua.lly  yields   220   pounds   of  nuts   containing   74   percent    of 
kernels,    an  acoelei-ated  production  progrean  Hi;-;,ht   produce    ajout   30  to 
100  million  povjids   of   oil  per  year,      Accurote  infon-mtion   on  the   poten- 
tial production  of  nuts   and  the      available  capacitor  for   processing  then 
is   badly  r.eeded. 

Caster  Seed  and  Oil:      The  nest  vddely  used  substitute   and  supplenent 
for  tviig  oil  at  the   present  tiine,    is   dehydrated  castor  oil.      Castor 
oil  is  not   a  drying  oil,   but-  it   can  be   catalytically  dehydrated  to 
produce   a  product  r/hioh  dries   rapidly  to  fonn  a  vz-ater-resistant,   non- 
yelloT.n.ng  film. 

Its   dr^'ing  properties   resorablo,    in  a  lesser  degree,    those   of  tung   oil; 
it  dries  more   slovrly  ojid  the    resulting   films   are   loss    resistant  to 
water.     A  further  serious    dis advantage   is   the   dovolopraont   of   after- 
tack,   but   it   docs   excel  tung   oil   in  non-yellovdng  properties   and  for 
the   latter  reason,    it   fi)>ds   extensive   use   in  maay  fields  ^.Thcrc   tung 
oil   is  unsuitable,     jlnojiicls   in  white   and  varioi:i3   light    shades   arc 
fomulr.tcd  v/ith  dcliydratcd  castor  oil  to   enhance  thoir  color  reten- 
tion.     It   is    also  used  to  produce  vz'rirJcle   finishes,      Ho-wover,    the 
rci.iarlr.r?.blc    increase   in  the  cons\Amption  of    dehydrated  castor  oil  witliin 
the  past  two  jroars   is   due  raainly  to  its   ability  to   replace  tung   oil 
v;hich  has  boon  steadily  booor.i.ing   scarcer  end  ;.toro   expensive. 

Castor  oil   is   employed  extensively  in  the    production   of  products   other 
thcji  protective   coatings.      Gasket  materials   ClTC   peculiarly  unaffected 
hy  castor  oil,    caid  it   is,   therefore,   the   principal   ingredient   in  most 
hydraulic   pressure   flxiids  used  in  military  as  well  as   in  civilian 
conveycnces,    instrujionts    and  nachineiy.      Its   compcrativcly  uniform 
viscosity  over  iride  tcrijperaturc   ranges    is    also   a  great   advraitagc   in 
this   con.:i.ection.      In  bral^;e    systems,    aircraft   control   systons,    and 
smilar   applications,    it   is   used  in  ad-.:ixbj.re  "irith  isopropyl   alcohol 
or  a   cinilar  liquids 

Castor  oil   ic    an  ingredient   in  the  binder  used  in  incendiary,"  bombs. 
In  artificial   leather,    50  percent   of  the    coating  r.iaterio.l   is    castor 
oil,    end  this   use    alone   o.ccounted  for   o.pproxinately  20  percent   of  the 
consuiTiption  prior  to   1938.      At  the   present  time,    serious    shortages 
threaten  in  practicallj^  all  tygos   of  Icath^;  r  which  ]ias   resulted  in 
increased  dcm.and  for      artificial   leather,    the   production  of  which 
consuiics    lourge   queaititios   of   castor   oil.      Culphonatod  castor   oil   is 
used  as   a  mordant   in  finishing   cotton  and  vrool   fabrics   of  the  types 
used  in  militain'  ixniforms.      Prior  to  1958,      this  use   accounted  for 
approximately  25  percent   o2  our  cascor  oil  consumption.      Tho   ability 
of  castor  oil  to  breed;  emulsions   is   also   of  extreme   imporbancc,    par- 
ticularly in  the   petroleum  industry''  xvhere   \-cry  large   quantities   are 
used  for  this   purpose. 

Imports   of   castor   seed  have   varied   from  114  to  e94  million  pounds    dur- 
ing the   past   six  years    :s    is    indicated  in   Table   6,      Formerly  large 
qucjntiti'^s   of  castor  seed  were   imported  from.  British  India,  but  in 
recent  yoo.TS,   these   im.ports  have  been   entirely-  supplojated  by  im.ports 
from  Brazil   and  Haiti,      (insert   Table  G). 


-10- 

According  to  c.   report   of  the  IT.   S.    Tc^.riff  ComisEion  ^(O)    ''th^   seed  of 
the   cc.stor  plcnt,   r/hich  is  a  porcmiial   in  the   tropics   aiid  rji  ra'uiual 
in  the  tcnporrtc   zones,    is   gcythcrcd  principc.llj'  by  a  largo  nx.u.i'bor 
of  producers   as   a  side   lino.      The   seed  is   picked  fron  vdld  or  ceni- 
cultivated  plan.ts,    £,rc-va.ug  for  the  p.ost   part   in  out-of-tlic-v;ay  places 
on  iraste   land,    around  houses,    on  the  margins   of  gardens,   fields,    md 
roads,    or  interpl^Jited  vrlth  other   crops*      The   pla-itp-j  must  be   picked 
over  3ev.;ral  ti;n.os   as   the    seeds    ripen." 

Ordinaril3',    castor   seed  crjinot  be  g'rOTrn  in  the   United  States   in  con- 
pctiticn  v/ith  Gouth   /incrica  v«-herc  the  plant  is  uncultivated.      In  the 
first   place,    bnly  rjnnual   varieties   ca::.  bo   raised  satisfactorily  in 
this   country,   vrhorcc.c,   Braziliox.  pl^aitings   are   poro:inial,    having   a 
total  useful   life   of  five   or   si:c  years.     Furthermore,   the   producing" 
areas   in  Brazil   aiv.   extremely  dr^'  diirin^  the  harvest   season,    and  the 
dryaczc  nab^s  thrcshinr;  fairly  easy.      The   chief  factor,    however,    is 
the   lov;-priced  lobor  available   in  Brazil  for  the   lar^e    rxiount   of  li^jnd 
\7ork  involved  in  harv^^sting  cjid  hrndling  the  crop. 

It   is   difficult  to   obtain  ct.  accurate  cstir.iatc   of  the   potential  pro- 
duction of  castor  sccd  in  Brazil  because  the   ni:iovurb  ho.rvestcd  de- 
pends vipon  the   price  -rhich,    in  turn,    depends  upon  the   export   dcmrjid. 
The   1940  crop  was   estiuated  at  165,000  short  tons   compared  v/lth 
139,000  in  1039,     persons   far.iliar  vath  the  ^castor  oil' indvistr^/'  and 
xrith.  Drazilirji  production  believe  that  a  production  goal  of  250,000 
s.hort  tons   cnnuall^'"  is  not  too  hi^h  and  could  probably  be   reac]-!ed 
or  closely  approached  if  proper   price   ind'accnents  were   offered. 

Considerable   cxpcriraental  vror?c  is  being  carried  on  in  Grribbeni  and 
Central  ^Ara^i  icrii  countries  v/ith  the  view  to  inbroducing  th,e  castor 
plcjit   as   a  cultivated  crop,     Argentina  produces  sno.ll  qxiajvbities   of 
castor  seed,    ostii^aated  at  about  2,000  tons   cainuallj'"*     Consideration 
is   said  to  have  been  given  to  [jrovring  castor  seed  as  a  cultivated 
crop  in  Argentina,   Venezuela,    Oolop.bia  rnd  elscv/'herc   in  Latin  A:tierica. 

Castor  seed  enters  the  United  States   free   of  excise  tax  but  is    sub- 
ject to  a  duty  of  l/l-  cent   per  pound.      The   trade   agreements  with 
Brazil  and  Golni^bir  bound  the  excise  tcjc  free   and  redu.ccd  tho   prior 
duty  from  l/2   to   l/4  cent  a  pound , 

Even  though  tung  oil  nay  recapture,    after  the  v/ar,    part   of  the  market 
it   pr.;viously  held  in  the  United  States,   the   demand  for  castor   oil 
vail  still   remain  relatively  largo,    since   it   possesses   inherent 
characteristics  not  found  in  other  oils.      Consequently,   there    should 
b^   a  ready  market   in  the  United  States  for  a  very  large   portion  of 
the   castor  seed  produced  in  South  /raerica. 

flaxseed:      Linseed  oil,    the   product   derived  by  crushing  flrxseed,    is 
the  most   importojit   dr^'-ing  oil  to  the  United  States   in.  point   of  volmie . 
Ordina.ril^'  it    accovnts  for  anoroximatol:-  three-fourths   of   a,ll  the 


oils  v.sod  dirocbl-/  Oiid  indirectly  in  tho  drying  oil   incxistrios. 

Tho   principr.l   sovircos    of  flcjcsocd  in  tho  ' '^Etorn  IToni s phc re    D.ro  ArscMtinc!., 
the  United  Sto.tes,   Uraguay  raid  Canada  in  the   order  of  production. 
(Soc   Table   7). 

The   principal  use  to  v/hich  linseed  oil  is   put   ia    in  tho  nionuf acturo 
of  paints   ond  vr.mishos   for  protecting  nearly  all*  typos   of  surfaces 
fron  drnagc  by  the   elonnnts.      Linoleujii  rjid  other   floor  coverings   arc 
produced  nainiy  froni  oils   of  the   linseod  oil  typo«      Oilcloth  rjid 
other   coated  faorics   alco   depend  upon  the  use   of  those   oils  to   in- 
part  to  thora  th-ir  inporvior.s   surfaces.      Printing  inks   consist  nainly 
of  such  oils,      C'no   of  tho  nost  essential  uses  for   linseed  and  sir.iilar 
oils   is   a  core  binder  for  foundry/-  sands,      heedless  to   say,   the  nrjiu- 
facturc    of   practically   all  nachinery,      nilitary   cJid  cthervriso,   vrould 
becom^   ir.ipossible   if  tho   supply  of  corj   oils   for  producing  castings 
should  be   interrupted.      Those   oils    are    also   ccnsuTiied  in  large   volume 
for  nrnufacturing  allo''^  resins. 

The  United  States   is  the  largest   consuoor  of  flracseed  for  oil    (Scc 
Table   8)   and  :\rgontine  the   largest   producer.      The   latter  cou^tr^/-  pro- 
duces  appronimately  one-half  of  the  r.xrld  production  of  t3iis   seed. 
Flax  is  grcr.-m  in  tho   Paraio  River  Basin  in  Argentina  end  in  Uruguay 
in  the   regio?a  norbh  and  northeast   of  tho   Rio   do   la  Plata,     Seeding 
occurs  fron  liay  to  September  oiid  harvesting  from  December  to   Jaiauar^^, 
Tho  weather  in  Argentina  is   erratic,    rnd  hoc.\^'-  rainfall   or  dry  v/eather 
influences  the  yield  V7hich  is  reflected  in  the  xrido  range   of  pro- 
duction over   a  series   of  3^0 ars. 

In  /jTgcntina,    the   fla;:seed  surplus   is   ercbreiAc-ly  acute  because   Europcrn. 
narhots   have  been  closed  since  the   start   of  the  Yrar.      The   third  official 
cstiriate   of  this    season's  crop  0$  Argentine   linseed  puts  the   probable 
aggregate  ^/'ield  at   1,600,000  tons.     Some  portion  of  the  total, 
possibly  up  to  400,000  tons,   vdll  be   required  for  seeding   end  for 
the   increased  donestic   production  of   linseed  oil   contcinplatcd  in 
order  to  facilitate  trrmsport,     "i/ith  a  large   carry-over  frc:ri  last 
season  the  Argentine   Govcrrjncnt   had  a.  prospective  total   of  linseed 
available   for  export   of  considcro.bly  over  tn'o  nillion  tons,    possibly 
a  record,      Du.ring  the  .past   fov;  months  this   carry-over  raay  have  been 
reduced  by  approxinately  250,000  tens,   but   this   leaves   a  very  sub- 
st:n.tial  balrncc    still  to  bo   disposed  of,      rnd  adequate  buying   interest 
is   not  yet   in  sight,      Exports  to  Europe,    a  once   valuable  narket,    ho.vc 
shrj-nk  alr.ost  to   zero,    and  shipments  to   the  United  Strtos  to  supple- 
ment   dorav^stic   si\pplies   have  not   assumed  the  desired  proporcions   ovrinig, 
in  tho  main,   to  the   great   cdfficulties   of  sea  transport, 

Ilisccllrnoous  Specialty  Oils   and  w'aices 

Th^   fourth  and  last  group  of  oils   in  point   of   volume,    is    d^.si^.natod  as 
"miscellaneous  specialty  oils   and  T.TJce s , "      It   contains   a.  v.'idc   diversity 
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of  oils    w-hicli  arc   conGuiiod  iii  an  oqvially  diverse   group  of  processes 
and  nrauifactured  products.     For  the  most   pare,   those   oils   end  itcocos 
arc   produced  outside   Continental  United  States.     .'Uaong  these   products  ' 
are   palw  oil,   v/hich  is  used  iii  the  production  of  tin  and  tome   plate; 
olive   oil,   used  in  tlie   production  of  textiles;    scsarac   cil,   used  iji 
pharmaceuticals,    rnd  the   various  Viraxes   such  as   carnauha,    Japcn,    end 
ccndclilla,   used  in  polishes,    insulation,      electrical  devices,    paper 
end  torrfcile   coating,    cosnotics,      etc.      It  also  includes  tliat   portion 
of  castor  oil  vrhich  is  not.  used  in  the   dr;^'-ing  oil   iiductries. 

Pain  Oil:      Pain  oil   is   consuiiied  in  the   production  of  Ghorbening,    oleo- 
nargarine,    c^id  soap,    rnd  in  the  nonufacturo   of  tin  and  terne   plate, 
end  in  the   cold  rolling   of  sheet   steel    (Sec   Table   9).      Its  use   in 
edible   products  has   in  r;enorrl  been  decreasing  in  import rnco,  in 
recent  yor-.rs,    and   its  use   in  cert;ain  types   of  soo.ps  vriiile   desirable, 
is  not   indispensable,     per  use   in  the  tin   rnd  terne   plate   industry 
it   is   considered  indispvjnsablc   end  the  belief  has  been  \n.despread 
that  no   other  oil   can  satisfactorily  replace   it   for  this   purpose. 

There   is  no  domestic   source   of  pain  oil.      In  tho   past,    the   oil  has 
been  inportcd  primarily  fron  the   Dutch  East  Indies,    although  sone'^ 
iraporfcs   originated  in  V'est  Africa.      At  the  present  tine,    practically 
all   imports   of  palm  oil   fron  the   Dutch  East  Indies  have   ceased  end 
there   is   little   prospect   of   obtaining   cil   from  l/^st  Africa  ov/ing 
to  the  r.ritish  requirements  v:hich  have  to  be  mot   from  this   sovirce, 
end  to  the  unavcd lability  of  the  noccsse.r;,'"  trnl.ers   or  carj^o   space 
for  drur.i  shipments,    (Sec    Table    10), 

Palm  oil   is   produced  from  the  fleshy  pericarp  of  the   fruit   of  numerous 
varieties   of  the  Africen.  palm,     Ulaeis   guineonsis.      It   is  noir  exten- 
sively cultivated  in  the   Dutch  3ast   Indies,   Dritish  IlrJeya,    end  in 
the   Eelgien  Congo. 

resides   pe.lm.  oil,   v.rliich  is   produced  from  the   pulp  or  perice.rp  surround- 
ing the  kernel   of  th^  Africen  pahri,    there   is    eJ.so  produced  palm-kcmel 
oil  from  the  kernels    of  t'lis  fruit.      Palm-kcmol   oil   differs   chemically 
eoid  in  its  v.ccs   from  palm  oil,    and  the  tv;o   oils    should  nob  be   con- 
fused,     Palm-keni^l   oil   is   similar  in  its   composition  end  uses  to 
coconut  oil   end  can   replace  this   oil   in  most  applice.ticjis,    esp^cir.lly, 
in  the  production  of  free -lather  iiig  hard  venter  soaps,     Ileny  of  the 
palias   of  tropical  America  yield  coconut -type   oils,   but  for/,    if  any, 
produce   appreciable  quentities   of  pulp  or  pericarp  oils.      The    peri- 
carps  of  most   of  those  palm  fruits   are   quit'j   tliin   end  coiitain  only  a 
small   percentage   of   oil. 

Per  meny  years  the  vdld  A.'ricen  palms   furnished  all   of  the   pr.lm  oil 
of  coipjiercc,   but   in  recent  years   lejrge   quentities   of  high  grade   oil 
have  been  produced  end  exported  from  Sia?.atra,      The   oil  pe.lm  vtcs   first 
introdviced  from  'Test   Africa  into  the  Dutch  Ilast   Indies   in  1C48,   but 
it  iras  not  until   1910  the:b   the   present  plantation   system  cf  production 
he.d  its  begipjxing.     Under  favorable   soil    end  clime.tic  conditions,  the 
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palr.3   begin  to  boar  in  four  years   raid  v/hcn  ci-^ht  years   old,    roach  a 
Iiigh  yieldiji^   state. 

The   oil  pain  was   also   i/itrcduood  into  Brazil   fron  xlfrica  but  no  planta- 
tion s;,'-stc:u  similar  to  tho.t   of  Sunatra  rro-c  over  ostablishcd  and  no 
attcnpt  vras  ii:adc  to   iii\prcvc  tho   stock.      It   is   unlike l^r  that  these 
scattered  pains   can  ".^c   ccnsidored  as   a  potential   source  of  this    oil. 
ZcrrcTOT,     there   appears  to  be  no   valid  i^eason  vdiy  a  ploaitot:ion   systcn 
of  palr.i  cultivation  similar  to  the  Svunatron  and  Bcl.-^jio.n  Congo  devclop- 
monts  could  not  be  established  in  tropical  iiiaerica,   especially  Brazil, 
Both  soil   vXxC   cliiTiate   arc   ideal,    procossijig  methods   are  iro  11  knov.n 
and  cm  be   adapted  to  Scutli  '.Test  nni  hemisphere   conditio   s,    and  a  supply 
of  labor   :z.v\  trcuisport   ccai  be   developed.      In  all   probability,    plcjitors 
find  experienced  personnel,    and  possibly  seed  stock  could  be    obt'^Ancd 
fron  the  Dast   Indies,      If  a  plrntation  systcn  could  be   established 
in  the  near  future,  the  '.'.■"cstcn't  Ileniisphore  could,   vdthin   a  fer;  years, 
bo  forever  freed  of  dcp-jndc:.ce   on  the  i^'ar  ''last   and  ".'est   A.frico.  for 
supplies   of  thds   vitally  needed  oil. 

Vegetable  ■'>j:e3  :     V.ith  the  exception  c-f  bcocv;ax  and  nonto::!  vrccc,    practi- 
crlly  all  of  the  non-nineral  hard  v.'-axos  used  in  the  United  States   arc 
inportcd.      They  include   camauba.,    principally  from  Brazil,    craidolilla 
from  le::icc,    ond  Jc.-pcr-  r/ax  fror.  Japoj:,    as   its  no:ve    inplies,     Even 
before  the   advont   of  tho   present  •\.'ar,    ir.apcrt options   of  carnruba   :n.d 
coridelilla  \i?jcos  fron  the  ./b-.iericrjn  tropics  r-erc    2enera.lly  increasing, 
€:iiC..  ir.perts   of   Japoei  \r^-:  frora  the   Orie-.it  v/'ere   decreasing,      (See 
Tr:3lc  ii). 

Carno.ubg  T.'ax;   Cama.uba  rrcx  productio::.  is   confined  practically  to 
}5razil,    principrJLly  to  the   States   of  CeCvra  czid  Pio.uhy,    although  a 
snail  smovait  of  v;-ax  comes  fron  the  neighboring  stat<^s   of  Ilarrr.hao, 
Ric   Grai:idc   do  ITortc,    Femrr.ibuco  on-d  ParoJayba,      Tho  \rox  is   obtained 
from  the   loaves   of  the  camauba  palm,    Copemioia  cerifiera   (A,   Como.ra) 
-"arc.      Pro  duct  icii  ojnoujits  to   approximoJbVly  10,000  tons   rji;;.uali'y. 

As   a  result   of  cxploraticns   c  ^rricd  out   in.  1D35  by  one,  of  the   lo.rgect 
consur.icrs   of  cani.auba  v/ojc  in  the  United  St^'tes,    considoro.blc   infor- 
mation is   p.vailablo   conceniing  the  ex-bent-  of  the    rescurces   and  the 
possibilities   of  fviturc  developmont   of  the  cama'-ba,  v/r-o  industry   (7), 

Tho  -.:cjc  is  used  in  the  manufacture   of   polishes   for  floors,    auto- 
mobiles,   furniture,    shoes,   etc,,    in  candles  to   raise  the  melting 
point,    in  carbon  paper  and  duplica.ting   stencils,    rrid  in  the  naaiu- 
facture   of  phcno^ra-ph  records  a.nd  a  variety  of   other  molded  products. 
Despite   considerable    research  rrork,  no   synthetic   substitute  has  been 
foujid  v:hich  can  successfitlly  replace  ca.mai'iba  i/Oi::  in  mojiy  of   its  uses. 

7lio  \rc,x  is   produced  by  primitive  methods,   but  efforts   are   being  ma.dc 
to  improve   them,    ojiid  a.t   least   one  i\r-.erica:a  concern  iio\r  maintains   a. 
laboratory  end  experiment  3tn.tion  in  Brazil  vrhcro  v/crk  is   in  progress 
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on  methods    of   improving  both  the   quality  and.  yield  of  wax,      Tb.is 
work  is   particularly  significant  because,    although  the   camaubia  palm 
grov/s   over  a  vast   area  in  Brazil,    it   is    only  in  the  rer^ion  of  ex- 
ceptional  aridness  that  the   palm  produces   coriiuercial  quantities   of 
v/gvx. 

Sone  landoivners  have  experimented  v/ith  the   production  of  the  camauba 
palir:  on   a  plantation   systen,   but   since  the   tree  grovrs  ver/   slov/ly, 
attaining   a  height    of  only  about   5  feet  i:i  20  years,   the   success 
of  these   ventures  -will  not  be  Icnovm  for  years  to  come. 

Candeiilla:      The   product  Inaov/n  as   cahdellila  ^va::  is   found  on  the 
steins    of   a  plaixt    cf   the  liluphorbiacea,    Fedilaiithus   pavonis      (IQ.   and. 
Garcl^e )   Loiss,   v-'-hj.ch  groves   in  the   seniarid   regions   of  I!oi"thern 
Ilexico  ?Xid  Southern  Texa.s,     Jlost   of  the   conriercial  vT^x  production 
cones   from  "Jexico.      The   plant,  i^iich  grows  to   a  hoigltt    of  5  to  5 
feet,    consists   of  a  bundle   of   stalks  •^d.thout   leaves,      Sach  plant 
^rields   3.5  to   5   percent   of  vfa;-:« 

Si;aTimar;;,"  aiid  Gonclusicns 

Tlie  vegetable   oil   resources   of  the   /merican  Republics  ha^A)  been  rc- 
vievrcd  in  the   light   of  the  needs   for  these   oils   in  the  United  States. 

It   is   evident  froLi  the   data  presented,   that  the  vrcstom  Jlcnisphcre 
ccvld  be   alraost  entirely  self -sustained  mth  regard  to  its  vegetable 
oil  laeeds   and  could  produce  additional  quontitics   for  export   outside 
of  thi  ;  Ilomi sphere. 

In  norraal  tines,   the  United  States   produces   a  su.rplus   of  edible   fats 
and  oils,   but  requires   large  quantities   of  other  oils  for  use   in 
the  manufacture   of   soap,    pai:its   and  varnishes,    and  specialty  products, 
Vast  potential   resources   of  practically.'-  all  of  the   desired  oils  exist 
in  the  \7armcr  parts   of  the  Americas   and  merely  await  intensive    and 
largo   scale   exploitation,      A  fev;  others,    such  as   palm  oil,    could  be 
developed,  through  the  establishjaent    of   a  plantation  system  similar 
to  that  existing   in  the   Hast   Indies. 

The   oils  which  ai-^.  most  needed  hy  the  United  States   are  the   coconut 
or  lauric  acid-type   oils   represented  by  babassu,   tu.cum,  muromuru, 
cohunc,    corozo,      maccnilla,    coyol  and  ouricury  obtained  from  various 

species    of  tropical   pfilms , 

/mong   the   dr^'-ing   oils  needed  aru   oiticica,    linseed,    and  castor;      as 
woll   as   the  hard  v/axcs,    camauba  and  ccndclilla. 

All   of  th:;3e   oils   and  waxes   are   derived  fro-.'i  v/ild  trees    and  plrui.ts 
rrith  the  exception  of   linseed  and  som-O   castor   seed.      One   species   of 
palm,   ;]]lacsiG   guinecnsis,    is  not  now  gror/n   in  the  Americas  but  could 
be  established  on  a  plontation  basis  much  to  the  benefit   of  the 
entire  h'O stern  Hemisphere^ 


Tiic   .iir.crican  Hcpxiblics   possess  many  na':ural   advantages    in  the  ccvelop- 
ncnt   of  its   vast   resources   of  vegetable   oils,   especially  in  relation 
to  trade  vri.th  the   United  states.      Tlicso    arc  the  nearness   of  narkets; 
abse".'ce   of  tariff  harriers   for  nost   oils    (liiiseod,      castor,    end  coconixt 
are   exccptionc);    ond  a  large   aiid   steady  der.and. 

The   obstacles  to  the  dcvelopiTient  of  these    resources   are  the  vastncss 
of  the  areas   of  production;    sparseness   of  population;    lad:  of  adequate 
transport   and  lo.bor;    laclc  of  sinple,    iiicxpeaoivo,    ai^d  cclf-contained 
machines  for  cracking  ccrbain  types   of   oil -hearing. nuts;    lack   of 
adequate-  aiid  sustained  financial  interest;    txnC.  to  sojr.e   extent   lack 
of  tcc>iiiologists  fai:iiliar  mth  the   prcblcns   of  oil  productio.i,     vSomc 
of  the   probleiTis   of  finance,   teciLnolcgy,      and  developncnt   of  macliinery 
are  being  attadccd  mth  vigor  end  vdll  no   doubt  be   solved. 
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